PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 09-251 111 

(43)Date of publication of application : 22.09.1997 



t :::::: _™™ — 

(51)Int.CI. 




G02B 6/00 
F21V 8/00 
G02F 1/1335 
G09F 9/00 




(21 Application number: 


08-087648 


(71)Applicant 


: ENPLAS CORP 


(22)Date of filing: 

L ■ ,, ■ 






KOIKE YASUHIRO 


15.03.1996 


(72)Inventor : 


SHINOKO HIROMI 



V-VV: ' ' ' 

ft 




(57)Abstract 

PROBLEM TO BE SOLVED: To effectively prevent the 
occurrence of luminance irregularity near an incident 
surface by arranging a sheet-like light control member 
on an emitting surface so that the leading edge thereof 
projects to a light source side from an end surface. 
SOLUTION: A primary light source 11 is covered with a 
frame 12 and a prism sheet 13, a reflection sheet 14 and 
a light scattering type transmission body 1 5 are held by 
the frame 12. Then, many components of illumination 
light made incident from an edge E are directly emitted 
from the emitting surface or a flat surface on the sheet 
14 side and the rest components are propagated inside 
the transmission body 1 5 and gradually emitted. The 
edge E on the emitting surface side is formed so that 
the edge E itself does not become bright by shielding it 
from light by the sheet 13. The edge E on an inclined 
surface side is formed so that the length W1 of the 
frame 1 2 on the emitting surface side is sufficiently 
secured. Thus, the bright line of such an extent that it 

Can + u e /I COgn ! J 2ed i y 3 USer iS covered with the *«me 12. That means, the sheet 13 is arranged 
so that the end surface thereof is made to project to the more light source side than the 
incident surface T by about 0.2mm (W2). Then, ink 19 is attached to the end surface on the light 
source side. e 
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CLAIMS 



[Claim(s)] 

[Claim 1] The side light type surface light source equipment which carries out the incidence of 
the lighting light from the end face of plate-like part material, carries out the outgoing radiation 
of the aforementioned lighting light from the outgoing-radiation side of the aforementioned plate- 
like part material by being crooked, and is characterized by to have arranged the aforementioned 
optical control-section material so that a nose of cam may project the directivity of the 
aforementioned lighting light in a light source side from the aforementioned end face in 
amendment side light type surface light source equipment by the optical control-section material 
of the shape of a sheet arranged to the aforementioned outgoing-radiation side. 
[Claim 2] Side light type surface light source equipment according to claim 1 characterized by 
having arranged the shading member to the light source side edge side of the aforementioned 
optical control-section material, and shading the aforementioned light source side edge side. 
[Claim 3] The aforementioned shading member is side light type surface light source equipment 
according to claim 2 characterized by the bird clapper in the ink adhering to the aforementioned 
light source side edge section. 

[Claim 4] The aforementioned plate-like part material is the claim 1 characterized by having 
adhered ink to the edge of the aforementioned end face, and shading the aforementioned edge in 
the aforementioned ink, and side light type surface light source equipment according to claim 2 
or 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is applied to the side light type 
surface light source equipment using the light guide plate which has especially inclination 
outgoing radiation nature about the side light type surface light source equipment applied to a 
liquid crystal display etc. this invention avoids effectively generating of the bright line with th 
edge of the end face of a light guide plate in this side light type surface light source equipment 
by arranging optical control-section material to the outgoing radiation side of a light guide plat 
so that a nose of cam may project from the light source side edge side of a light guide plate. 
[0002] 

[Description of the Prior Art] In the former, for example, a liquid crystal display, a liquid crystal 
panel is illuminated with side light type surface light source equipment, and it is made as [ize / 
thin-shape-/ a whole-configuration / this ]. 

[0003] That is, side light type surface light source equipment arranges the primary light source 
which becomes with the cylindrical light sources, such as a cold cathode tube, to the side of 
plate-like part material (that is, it becomes with a light guide plate), and carries out incidence of 
the lighting light by which outgoing radiation is carried out from this primary light source to a 
light guide plate from the end face of a light guide plate. Furthermore, side light type surface light 
source equipment deflects this lighting light, it is formed so that outgoing radiation may be 
carried out towards a liquid crystal panel from the flat surface of a light guide plate, and it is 
made as [ carry out /-izing of the whole configuration / thin shape / by this ]. 
[0004] Such side light type surface light source equipment has the thing of the method which 
formed the light guide plate by almost uniform board thickness, and the thing of the form which 
formed the board thickness of a light guide plate thinly gradually as it kept away from the primary 
light source, and the latter can carry out outgoing radiation of the lighting light efficiently as 
compared with the former. 

[0005] Drawing 13 is the decomposition perspective diagram showing the composition of the side 
light type surface light source equipment of this latter, and after arranging the primary light 
source 3, this side light type surface light source equipment 1 carries out the laminating of the 
reflective sheet 4, the light-scattering transparent material 2, and the prism sheet 5 as optical 
control-section material to the side of the light-scattering transparent material 2 which becomes 
with a light guide plate, and is formed in it. Among these, the primary light source 3 encloses the 
circumference of a fluorescent lamp 6 which becomes by the cold cathode tube with the 
reflector 7 which becomes by the reflective member of a cross-section abbreviation semicircle 
configuration, is formed, and carries out incidence of the lighting light to the end face of the 
light-scattering transparent material 2 from the opening side of a reflector 7. 
[0006] The reflective sheet 4 is formed of the irregular reflection member of the shape of a 
sheet which becomes with a mirror reflection member or a white PET film of the shape of a 
sheet which becomes by the metallic foil etc. 

[0007] Into the matrix which is the light guide plate of a wedge cross-section configuration, for 
example, consists of a polymethylmethacrylate (PMMA), mixing distribution of the particle of the 



translucency from which this and a refractive index differ is carried out uniformly, and the light- 
scattering transparent material 2 is formed. As a cross section is taken by the A-A cross 
section by this and it is shown in drawing 14 , this light-scattering transparent material 2 When a 
irregular reflection member is applied [ and ] to the reflective sheet 4, carrying out incidence of 
the lighting light L, and scattering the lighting light L by the particle of a translucency from th 
plane of incidence T which becomes in respect of primary light source 3 side edge Making a part 
reflect irregularly with this reflective sheet 4, between the reflective sheet 4 side flat surface (it 
is called a slant face below) and the prism sheet 5 side flat surfaces (it is called an outgoing 
radiation side below) is repeated, it reflects, and the lighting light L is spread. 
[0008] In the case of this propagation, whenever it reflects the lighting light L on a slant face, 
the incident angle to an outgoing radiation side falls gradually, and outgoing radiation of the 
component below a critical angle is carried out from an outgoing radiation side to an outgoing 
radiation side. Outgoing radiation of the lighting light L1 by which outgoing radiation is carried out 
from this outgoing radiation side is carried out by the scattered light by scattering about the 
lighting light L by the particle of a translucency in the interior of the light-scattering transparent 
material 2, and reflecting irregularly with the reflective sheet 4 and spreading etc. However, by 
reflecting and spreading the slant face inclined and formed in propagation to the outgoing 
radiation side, the main direction of outgoing radiation inclines in the wedge-like direction of a 
nose of cam, and this lighting light L1 is formed so that it may expand with Arrow B and may be . 
shown. Namely, the outgoing radiation light L1 from a light guide plate comes to have directivity, 
and, thereby, as for side light type surface light source equipment 1, comes to have inclination 
outgoing radiation nature. 

[0009] The prism sheet 5 is arranged in this directivity at an amendment sake. That is, the prism 
sheet 5 is formed by the web material of translucencies, such as a polycarbonate, and a prism 
side is formed in the light-scattering transparent material 2 side. The plane of incidence T of th 
light-scattering transparent material 2 and the salient of the cross-section triangle configuration 
mostly extended to parallel are repeated in the wedge-like direction of a nose of cam from a 
plane-of-incidence T side, and this prism side is formed. Thereby, the prism sheet 5 is the slant 
face of a salient of this triangle configuration, and amends the main direction of outgoing 
radiation of the outgoing radiation light L1 in the direction of a transverse plane of an outgoing 
radiation side. In addition, the so-called double-sided prism sheet of composition of having 
formed further in the field of the light-scattering transparent material 2 side and an opposite 
side the prism side of the direction of a slot which intersects perpendicularly with the direction 
of a slot of the prism side formed in the field by the side of the light-scattering transparent 
material 2 mostly as a prism sheet 5 may be used. Thereby with this side light type surface light 
source equipment 1, it is made as compared with the side light type surface light source 
equipment of the method which formed the light guide plate by almost uniform board thickness 
as [ carry out / the outgoing radiation of the outgoing radiation light / efficiently / in the 
direction of a transverse plane ]. 

[0010] in addition, the thing which formed the light guide plate in the configuration near a wedg 
configuration or a wedge configuration by the transparent member or the translucent member as 
a light guide plate which has inclination outgoing radiation nature in this way or a monotonous 
configuration — a light guide plate — forming — the outgoing radiation side of this light guide 
plate — and — or there is also a thing in which the crepe side, the microlens array, the 
dispersion film, etc. were formed at the rear face In the side light type surface light source 
equipment using such a light guide plate, it is similarly made as [ carry out / the outgoing 
radiation of the outgoing radiation light / efficiently / in the direction of a transverse plane ]. 
[0011] 

[Problem(s) to be Solved by the Invention] By the way, the side light type surface light source 
equipment using the light guide plate which has inclination outgoing radiation nature in this way 
has the problem which brightness nonuniformity generates near the plane of incidence, the line 
of an intensity level with this high brightness nonuniformity — Portion (that is, it becomes by the 
bright line) ( drawing 13 ) K and the low band-like portion (that is, it becomes by the earth's 
shadow) of an intensity level are generated and formed in plane of incidence and parallel at a 



fixed interval Thereby, there was a fault with it difficult [ to use about the range about 10 [mm] 
from plane of incidence T in this kind of side light type surface light source equipment ] and it 
difficult [ to use an outgoing radiation side effectively ] after all. 

[0012] this invention was made in consideration of the above point, and tends to propose the 
side light type surface light source equipment which can avoid effectively generating of the 
brightness nonuniformity near the plane of incidenc . 
[0013] 

[Means for Solving the Problem] In order to solve this technical problem, in this invention, this 
optical control-section material is arranged so that a nose of cam may project directivity in a 
light source side from the end face of plate-like part material in amendment side light type 
surface light source equipment by the optical control-section material of the shape of a sheet 
arranged to the outgoing radiation side. Furthermore, the edge by the side of this light source is 
shaded by the shading member. 

[0014] At this time, the ink adhering to the edge by the side of the light source constitutes a 
shading member. 

[0015] Furthermore in these cases, the edge of the end face of plate-like part material is shaded 
in ink. 

[0016] If optical control-section material is arranged so that a nose of cam may project in a light 
source side from the end face of plate-like part material, the lighting light which carries out 
incidence to the edge of plate-like part material from this optical control-section material side 
can be interrupted. The lighting of the edge by lighting light can be reduced by this, the situation 
which begins to be illuminated so that an edge may shine can be avoided effectively, and the 
brightness nonuniformity which comes to observe this edge from an outgoing radiation side can 
be reduced. Furthermore, if the edge by the side of the light source of this optical control- 
section material is shaded, this brightness nonuniformity can be reduced much more certainly. 
[0017] At this time, ink can constitute a shading member, and an edge can be shaded simply and 
certainly. 

[0018] Moreover, if ink is adhered to the edge in the end face of plate-like part material at this 
time, an edge can be shaded more completely and generating of the bright line can be effectively 
avoided by manufacture dispersion etc. 
[0019] 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is explained in 
full detail, referring to a drawing suitably. 

[0020] (1) Form drawing 1 of the 1st operation is the cross section expanding and showing the 
side light type surface light source equipment concerning the form of operation of the 1st of this 
invention corresponding to drawing 14 . In this side light type surface light source equipment 10, 
the primary light source 1 1 is covered by the frame 12, and the prism sheet 13 as optical 
control-section material, the reflective sheet 14, and the light-scattering transparent material 15 
are held by this frame 1 2. 

[0021] That is, a frame 12 is formed in the shape of [ of cross-section KO ] a character by 
injection molding, and holds the outgoing radiation side side edge section of a reflector 18 with 
the double-sided tape 17 stuck on the outgoing radiation side side inside. A reflector 18 
becomes with the film which has the elasticity which deposited silver with a high reflection 
factor here. Thereby, a frame 12 holds this reflector 18 in a radii configuration mostly along with 
a medial surface, and pinches the prism sheet 13 which comes to carry out a laminating one by 
one, the light-scattering transparent material 15, and the reflective sheet 14 with this reflector 
18 so that the circumference of a fluorescent lamp 6 may be surrounded using the elasticity of 
this reflector 18 effectively. 

[0022] The reflective sheet 14 consists of films which deposited silver with a high reflection 
factor like a reflector 18, reflects and returns the lighting light which begins to leak from a slant 
face to the interior of the light-scattering transparent material 1 5, and is made as [ improve / 
the use efficiency of lighting light ]. 

[0023] On the other hand, into the matrix which consists of a polymethylmethacrylate (PMMA), 
mixing distribution of the particle of the translucency from which a refractive index differs is 



carried out uniformly, and the light-scattering transparent material 15 as a light guide plate is 
formed at a cross-section wedge-action-die configuration. This light-scattering transparent 
material 15 is uniformly formed in the mat side (crimp side) of predetermined granularity of mat 
side processing so that plane of incidence T may have a light-scattering function, thereby, with 
the form of this operation, it forms plane of incidence T in a split face, avoids generating of th 
earth's shadow effectively, and is made as [ reduce / the part brightness nonuniformity ]. 
[0024] That is, while the lighting light which carries out incidence from plane of incidence T 
spreads plate-like part material, the degree of incident angle to an outgoing radiation side falls 
gradually, and the fundamental principle of the lighting light outgoing radiation of this kind of sid 
light type surface light source equipment is because the component below a critical angle is 
injected from an outgoing radiation side. Although the lighting light which carries out incidence 
from plane of incidence T to this fundamental principle is scattered about in the interior of th 
light-scattering transparent material 15, a component with a big incident angle comes to occupy 
many to an outgoing radiation side. The quantity of light comes ( drawing 2 (A) and (B)) to 
increase gradually as this shows drawing 2 with a sign L3, and the lighting light which carries out 
incidence from plane of incidence T keeps away from plane of incidence, when plane of incidence 
T is formed in a mirror plane. 

[0025] On the other hand, as for the lighting light which carries out incidence, a component with 
a small incident angle occupies many from Edge E to an outgoing radiation side. By this, from 
Edge E, the component in which many components carry out outgoing radiation from a direct 
outgoing radiation side or a reflective sheet side flat surface; and remain will spread the interior 
of the light-scattering transparent material 15, and the lighting light which carried out incidence 
will be injected gradually. The injection quantity of light comes ( drawing 2 (B) and (C)) to fall 
rapidly as a sign L4 shows and the envelope to which the range of an incident angle connects a 
peak by being restricted to a vertical half as compared with the lighting light which carries out 
incidence of the lighting light which carries out incidence from Edge E from plane of incidence T 
is kept away from plane of incidence T at this time. By carrying out incidence from the edge E of 
further this time line, the injection quantity of light comes to fall rapidly, forming a peak. 
Moreover, an intensity level will start rapidly by carrying out outgoing radiation of the lighting 
light which carried out incidence from Edge E in the range of the field AR specified with a critical 
angle theta from plane of incidence T directly. 

[0026] Thereby, like the gestalt of this operation, the distribution of lighting light which carries 
out incidence from plane of incidence T can be changed, and the quantity of light distribution of 
lighting light by which outgoing radiation is carried out can be biased toward a plane-ofHncidenc 
side from the part outgoing radiation side so that a component with a small incident angle may 
increase to an outgoing radiation side by forming plane of incidence T in a split face, that is, it is 
an eye about the brightness nonuniformity which an intensity level can be increased on the 
whole and formed by the bright line and the earth's shadow as the result about the low field 
(portion of the earth's shadow) of the intensity level between peaks as Sign D shows — it can 
lose 

[0027] However, if processing of this kind is observed from average-luminance level, an end face 
will only be formed in a split face, when it is not conspicuous and the bright line is carried out, a 
quantity of light distribution will incline toward remainder at a plane-of-incidence side, and when 
excessive, the brightness inclination which goes at the nose of cam of a wedge from a plane-of- 
incidence T side occurs. Preferably, an intensity level is increased about the earth's shadow and 
to reduce an intensity level about the bright line is desired. That is, it is desirable to bring the 
whole intensity level close to average luminance. 

[0028] For this reason, in the gestalt of this operation, about the edge E by the side of an 
outgoing radiation side, shade with the prism sheet 13 which becomes by the fundamental 
composition member of side light type surface light source equipment, it is made for the edge E 
itself not to shine brightly, and this avoids effectively generating of the bright line with this 
outgoing radiation side side edge E. Moreover, about the slant-face side edge E, the outgoing 
radiation side side length W1 (it is about 2 [mm] grade from the plane of incidence of the light- 
scattering transparent material 15) of a frame 12 is fully secured, and it is made to cover by the 



frame 12 about the bright line with the slant-face side edge E which is the grade which a user 
can recognize by this. 

[0029] That is, in this side light type surface light source equipment 10, from plane of incidence 
T, the prism sheet 13 is arranged 0.2 [ about ] [mm] (a sign W2 shows drawing 1 ) So that an end 
face may jump out to a light source side, and is made as [ adhere / the end face by the side of 
this light source / to ink 19 ] so that the fluorescent-lamp 6 side of the prism sheet 13 may b 
expanded to drawing 3 and a cross section may show. Thereby, as a dashed line shows the prism 
sheet 13, the lighting light which it is reflected by the reflector 18 and carries out incidence to 
an edge is shaded, and bright brightness with the edge E by this lighting light avoids effectively 
generating of the bright line which it comes to observe from an outgoing radiation side. 
[0030] In addition, when it is not necessarily needed in this invention and uses [ for example, ] 
what has the thin thickness of the prism sheet 13, shading the end face by the side of the light 
source by ink 19 grade can avoid generating of the bright line in practically sufficient range, even 
if it does not arrange such a shading member. However, in order to consider as an issue side 
with more uniform brightness, it is desirable to arrange the shading member of making ink 19 
adhere to the light source side edge side of the prism sheet 13 like the gestalt of this operation 
etc. 

[0031] By the way, the lighting light which carried out incidence to the prism sheet 13 as it was 
shown in drawing 4 from a prism side, when it jumped out of the prism sheet 13 from plane of 
incidence T to a light source side in this way and arranged is reflected by the outgoing radiation 
side side of the prism sheet 13, or it is reflected by the reflector 18, and comes to carry out 
incidence to an edge. Moreover, in lighting light, the component which is refracted according to a 
prism side and carries out incidence to an edge is also generated. The lighting light which carries 
out incidence to the light-scattering transparent material 15 through such a prism side increases 
corresponding to the area of the prism side which projects from plane of incidence T, illuminates 
partially the outgoing radiation side where it corresponds near the edge, and is made to shine 
brightly. 

[0032] After such a component (it is called the lighting light around which it turns from a prism 
side below) carries out incidence to the light-scattering transparent material 15 from an outgoing 
radiation side and being reflected on a slant face so that a dashed line may show, outgoing 
radiation will be carried out from the outgoing radiation side near the plane of incidence. If this 
increases the amount of protrusions of the prism sheet 13 to remainder, the intensity level near 
the plane of incidence will increase, and brightness nonuniformity will come to occur on the 
contrary. 

[0033] 0.2 [mm] As shown in drawing 5 , the end face of the prism sheet 13 from plane of 
incidence T for the intensity-level measurement result from a plane-of-incidence side The 
taken-back state (a sign M1 shows), If the state (a sign M2 shows) which made in agreement 
plane of incidence T and the end face of the prism sheet 13, and the state (a sign M3 shows) 0.2 
[mm] Where the end face of the prism sheet 13 was made to project from plane of incidence T 
are compared It turns out that the prism sheet 13 is made to project and brightness 
nonuniformity is reduced from plane of incidence T. 

[0034] On the other hand, as shown in drawing 6 , when it was made the parameter of this 
amount of protrusions and the width of face of the bright line was measured, even if the amount 
of protrusions increased focusing on the amount 0.2 of protrusions [mm] and it decreased, it 
turns out that the bright line occurs. 

[0035] Thereby, with the gestalt of this operation, it is made as [ set / the amount of protrusions 
of the prism sheet 13 / as about 0.2 [mm] ], and is made as / avoid / effectively / brightness 
nonuniformity / this ] so that the brightness nonuniformity by the lighting light around which 
oppresses the bright line with Edge E, and it turns from a prism side may be avoided effectively. 
[0036] Furthermore in the gestalt of this operation, the white ink in which ink 19 carries out 
scatter reflection of the lighting light is applied. That is, application of the black ink as this ink 19 
absorbs the lighting light which carries out incidence to this ink 19 in ink 19. By this, through a 
slant face, from an outgoing radiation side, the image of this ink 19 is observed, and the quantity 
of light of outgoing radiation light will fall to band-like, and will be observed. Thereby, with the 



gestalt of this operation, the end face of a prism sheet is shaded in the white ink which carries 
out scatter reflection of the lighting light, and it is made as [ avoid / effectively / the brightness 
nonuniformity by having adhered ink 19 ]. In addition, it is also possible to adopt the method of 
carrying out the vacuum evaporation© of the method of sticking a white tape on an end face as a 
method of shading the end face of a prism sheet also besides having mentioned above, Ag, 
aluminum, etc. 

[0037] In the above composition, the lighting light injected from the fluorescent lamp 6 spreads 
the interior of the light-scattering transparent material 15, while incidence is carried out to th 
interior of the light-scattering transparent material 15 and this lighting light repeats reflection 
between a slant face and an outgoing radiation side from plane of incidence T directly, after 
being reflected with a reflector 18, ( drawing 1 ). At this time, after the incident angle to an 
outgoing radiation side falls gradually and outgoing radiation of the component below a critical 
angle is carried out from an outgoing radiation side to an outgoing radiation side whenever it 
reflected on the slant face while this lighting light received dispersion inside the light-scattering 
transparent material 15, directivity is amended by the prism sheet 13. The liquid crystal panel 
arranged in the front face of this prism sheet 13 by this is illuminated. 

[0038] Thus, among the lighting light injected from a fluorescent lamp 6, from the edge E of plane 
of incidence T, it is shaded in the ink 19 adhering to the end face of the prism sheet 13 which 
projects in a light source side from plane of incidence T, and this prism sheet 13, and the lighting 
light which carries out incidence is reflected in a reflector 18 side ( drawing 2 and drawing 3 ). 
Brightness with Edge E is avoided effectively by this, and generating of the bright line which 
comes to observe linear brightness with this edge E from an outgoing radiation side is avoided 
effectively. Moreover, the lighting light which carries out incidence from plane of incidence T is 
scattered about by the plane of incidence T formed in the split face, and, thereby, the 
distribution of the quantity of light by which outgoing radiation is carried out comes ( drawing 2 ) 
to incline toward a plane-of-incidence side from an outgoing radiation side. The intensity level of 
the earth's shadow goes up by this, and brightness nonuniformity is reduced. 
[0039] Moreover, by setting the amount of protrusions of this prism sheet 13 as about 0.2 [mm] 
from the plane-of-incidence side of the light-scattering transparent material t5 at this time, 
range with a lighting light practically more sufficient than the prism side of the prism sheet 13 
which turns to the outgoing radiation side of the light-scattering transparent material 15 
decreases, and increase of the intensity level near [ by having made the prism sheet 13 project 
by this ] the plane of incidence is avoided effectively ( drawing 4 ). 

[0040] By furthermore having shaded the end face of the prism sheet 13 in white ink 19, scatter 
reflection of the lighting light is carried out in this white ink 19, and the brightness nonuniformity 
by having adhered ink 19 is avoided effectively ( drawing 3 ). Moreover, about the lighting light 
which carries out incidence from a light source side, the part lighting light is effectively used by 
carrying out scatter reflection to a light source side. 

[0041] According to the above composition, an edge can be shaded by having made the prism 
sheet 13 project and having shaded the end face of this prism sheet from plane of incidence, 
using effectively the prism sheet 13 which becomes by the fundamental composition member of 
side light type surface light source equipment. Thereby, brightness with this edge can avoid 
effectively generating of the bright line which it comes to observe from an outgoing radiation 
side, and can avoid the brightness nonuniformity by this bright line effectively. 
[0042] Moreover, by shading the end face of this prism sheet 13 in ink 19 at this time, an edge 
can be shaded simply and certainly and generating of the bright line can be avoided effectively. 
By furthermore having set the amount of protrusions of this prism sheet 13 as about 0.2 [mm] 
from the plane of incidence of the light-scattering transparent material 15, generating of the 
brightness nonuniformity by the lighting light around which it turns from a prism side is 
effectively avoidable. 

[0043] (2) Gestalt drawing 7 of the 2nd operation is the cross section showing the side light type 
surface light source equipment applied to the gestalt of the 2nd operation as contrasted with 
drawing 1 . In addition, in this side light type surface light source equipment 20, the same 
composition as the side light type surface light source equipment mentioned above about 



drawing 1 attaches the same sign, it is shown and the duplicate explanation is omitted. 
[0044] In side light type surface light source equipment 20, the vertical edge E of plane of 
incidence T adheres to the ink 22 as a shading means, and the light-scattering transparent 
material 21 is made here as [ avoid / effectively / the bright line with the top edge E / by this ] 
so that it may expand with Arrow G and may be shown. If this edge E is seen microscopically, it 
will be the curved surface whose radius of curvatures R are 0.05 [mm] grades, and ink 22 will 
adhere in the state of an ink layer on this curved surface here. In addition, after applying ink to 
plate-like part material, adhesion processing of this ink forces Edge E on the ink which is in the 
leaned state the degree of predetermined angle, and adhered the light-scattering transparent 
material 21 to this plate-like part material, and is performed. Thereby, the light-scattering 
transparent material 21 adheres ink 22 in line breadth very small to a line at this edge E, and is 
made as [ shade / the lighting light which carries out incidence from Edge E / in this ink 22 ]. 
[0045] As for the ink 22 for this shading, white ink with a high reflection factor is applied to 
lighting light here. Thereby, with side light type surface light source equipment 20, it is formed so 
that the lighting light of the edge E which shaded may be returned to a light source side, and it is 
made as [ use / efficiently / the part lighting light ]. 

[0046] Thereby, without reducing the area of plane of incidence, with the gestalt of this 
operation, an edge is shaded, brightness with an edge is avoided effectively, and it is made as 
[ avoid / effectively / brightness nonuniformity / incidence of the part lighting light is efficiently 
carried out to the light-scattering transparent material 21, and ]. Moreover, by the ability shading 
with sufficient repeatability, it is made as [ avoid / effectively / it applies from / the / a quantity 
and / dispersion in a property etc. ]. 

[0047] When not being correctly equipped furthermore with the prism sheet 13 in the exchange 
work of a fluorescent lamp 6 etc. about the bright line with the top edge E, it is made as 
[ avoid / effectively / the bright line with this top edge E / in the ink 22 adhering to the edge ]. 
Moreover, even when the ink 22 of Edge E is damaged by exchange work by making the prism 
sheet 13 project collectively contrary to this, it is made as [ avoid / effectively / generating of 
the bright line ]. 

[0048] On the other hand, in the bottom edge, by brightness of the edge E itself being effectively 
avoidable, opening of the outgoing radiation side side of the part frame 12 is carried out greatly, 
and it is made as [ use / the outgoing radiation side of the light-scattering transparent material 
21]. 

[0049] As furthermore shown in drawing 8 , in this side light type surface light source equipment 
20, the shading processing side 24 is formed in the plane-of-incidence side edge section which 
overlaps the prism sheet 13, and, thereby, a reflector 23 avoids effectively the brightness 
nonuniformity which comes to observe this plane-ofHncidence side edge section from an 
outgoing radiation side through a slant face. 

[0050] That is, in this kind of reflector 23, by carrying out the laminating of metallic-reflection 
film 23b and the protective-layer 23c to transparent base material 23a one by one, and being 
formed in it, in the interface of base material 23a and the prism sheet 13, lighting light diffuses 
inside base material 23a, and the lighting light which received this diffusion carries out incidenc 
to the light-scattering transparent material 21 from the prism sheet 13. By this, it is illuminated 
so that the interface of the interior of base material 23a, base material 23a, and the prism sheet 
13 may shine brightly, and in side light type surface light source equipment 20, these are 
observed from an outgoing radiation side, and brightness nonuniformity occurs. 
[0051] Thereby, with the gestalt of this operation, such lighting light is shaded according to the 
shading processing side 24, and the brightness nonuniformity by the interface of the interior of 
base material 23a, base material 23a, and the prism sheet 13 is avoided effectively. By adhering 
gray ink and furthermore, performing this shading processing at this time, it is not conspicuous, 
the image of this shading processing side 24 observed from an outgoing radiation side through a 
slant face is carried out, and the brightness nonuniformity by this shading processing side 24 is 
avoided effectively. 

[0052] Furthermore, in the gestalt of this operation, black ink is adhered to the edge by the side 
of an outgoing radiation side, the shading section 25 is formed, and the reflector 23 and the 



double-sided tape 17 are made as [ avoid / effectively / the brightness nonuniformity by 
brightness of this end face ]. That is, among [ end face ] the lighting light which carries out 
incidence to the interior of a reflector 23, a part is diffused by base material 23a, it leaks and 
outgoing radiation is carried out. Moreover, in the end face of a reflector 23 and a double-sided 
tape 17, the lighting light and visitor light which come from the exterior are reflected irregularly. 
After the lighting light which was these-scattered about and was reflected irregularly by this 
carries out incidence to the light-scattering transparent material 21, brightness nonuniformity 
will occur by reflecting and carrying out outgoing radiation on a slant face by being reflected in 
respect of the outgoing radiation of the light-scattering transparent material 21 again. Thereby, 
with the gestalt of this operation, these end faces can be shaded in black ink, and brightness 
nonuniformity can be avoided effectively. 

[0053] While making the prism sheet 13 project to a light source side, even when according to 
the composition shown in drawing 7 not being correctly assembled by assembly work, 
maintenance work, etc. by adhering ink to Edge E and shading Edge E by these and assembly 
precision deteriorates further, brightness nonuniformity with an edge can be prevented certainly. 
[0054] (3) Gestalt drawing 9 of the 3rd operation is the cross section showing the side light type 
surface light source equipment applied to the gestalt of the 3rd operation as contrasted with 
drawing 7 . In addition, in this side light type surface light source equipment 30, the same 
composition as the side light type surface, light source equipment mentioned above about 
drawing 7 attaches the same sign, it is shown and the duplicate explanation is omitted. In this 
side light type surface light source equipment 30, the lighting light which leaks from a slant fac 
is reflected in the interior of the light-scattering transparent material 21 with the reflective 
sheet 31. 

[0055] That is, as shown in drawing 10 f the reflective sheet 31 is constituted by the film which 
deposited the silver with a high reflection factor which becomes by the sheet-like mirror 
reflection member. Thereby, the reflective sheet 31 reflects efficiently in the interior of the 
light-scattering transparent material 21 the lighting light which begins to leak from a slant face, 
and improves the use efficiency of lighting light Furthermore, the reflective sheet 31 is made as 
[ form / the light-scattering field 32 which reflects lighting light irregularly on the periphery 
section corresponding to the both-sides side of the light-scattering transparent material 21 and 
plane of incidence ]. 

[0056] The ink of optical diffusibility is printed alternatively and this light-scattering field 32 is 
formed here so that the grade of diffusion may fall toward the inside [ circumference ]. In the 
gestalt of this operation, the printing ink to which this ink made the resin of an acrylic ester 
system distribute a silica is applied. Thereby with side light type surface light source equipment 
30, it is made as [ reduce / brightness nonuniformity / further much more ]. 
[0057] That is, also in the both-sides side of the light-scattering transparent material 21, and an 
up-and-down edge, like the edge by the side of plane of incidence, it is illuminated so that it may 
shine brightly by lighting light, and this brightness is observed from an outgoing radiation side, 
and the bright line occurs in an outgoing radiation side. This bright line is repeatedly generated in 
the pitch decided by thickness of the light-scattering transparent material 21 by generating, 
whenever the component more than a critical angle is repeatedly reflected among the lighting 
light which carried out outgoing radiation in respect of a slant face and outgoing radiation from 
an edge. By the light-scattering field 32 corresponding to a both-sides side, the reflective sheet 
31 reflects irregularly the lighting light which carries out outgoing radiation from this edge, 
brightness with an edge is seen from an outgoing radiation side, and it is not [ brightness ] 
conspicuous and carries out it, and avoids effectively the brightness nonuniformity by the bright 
line which this generates along the both-sides side of the light-scattering transparent material 
21. 

[0058] On the other hand, even if it split-face-izes plane of incidence and shades the edge of 
the plane-of-incidence upper and lower sides, pulsation of outgoing radiation light may be unable 
to be prevented completely, and the reflective sheet 31 reflects lighting light irregularly by the 
light-scattering field 32 corresponding to plane of incidence, reduces this kind of pulsation, and 
improves the grace of outgoing radiation light further much more. 



[0059] Concretely, the light-scattering field 32 is formed of the width of face AR 1 almost equal 
to the distance from the side at the time of the lighting light which carried out outgoing radiation 
from the top edge with the critical angle to the slant face at the marginal part corresponding to a 
both-sides side reflecting on a slant face, and arriving at an outgoing radiation side, and thereby, 
corresponding to the board thickness of the light-scattering transparent material 21, it is formed 
so that width of face may narrow toward a wedge-action-die nose of cam. Thereby, about the 
marginal part corresponding to this both-sides side, the light-scattering field 32 is formed of the 
width of face of the degree of necessary minimum, reflects lighting light regularly by the mirror 
reflection field which remains, and avoids decline in the use efficiency of lighting light effectively. 
On the other hand, at the marginal part corresponding to plane of incidence T, from the edge of 
plane of incidence, it is formed by the width of face about 15 [mm], and this plane-of-incidence 
side is also formed of the width of face of the degree of necessary minimum, and, as for the 
light-scattering field 32, decline in the use efficiency of lighting light is avoided effectively. 
[0060] So that Arrow H may furthermore show at this time the light-scattering field 32 As 
opposed to printing the ink of optical diffusibility on the whole surface, and being formed of a 
coverage 100 [%] about the field of about 1 / 5 - 1/3 of an outside, about the inside [ this ] It is 
made as [ become / 10 [%] grades / a coverage / inside / most / a coverage falls rapidly and / 
from an outgoing radiation side / by partial printing of the shape of a round shape which 
becomes in a size with difficult distinction, ]. The field of this coverage 100 [%] becomes in 
carrying out in the field to write and as for which lighting light carries out incidence at an angl 
of [ edge / top ] below a critical angle to a slant face almost, respectively. 
[0061] Thereby, in the form of this operation, the light-scattering field 32 is formed so that a 
boundary with a mirror reflection field may not be conspicuous, and it is made as [ avoid / 
effectively / the brightness nonuniformity which comes to check this boundary from an outgoing 
radiation side ]. 

[0062] In addition to the 2nd composition of the form of operation, by forming the light- 
scattering field 32 in the reflective sheet 31, brightness nonuniformity can be reduced further 
much more and, according to the composition shown in drawing 9 , the grace of outgoing 
radiation light can be improved. 

[0063] (4) Form drawing 11 of the 4th operation is the cross section showing the side light type 
surface light source equipment concerning the form of the 4th operation. In addition, in this side 
light type surface light source equipment 40, the same composition as the side light type surfac 
light source equipment concerning the form of the 1st - the 3rd operation attaches the same 
sign, it is shown and the duplicate explanation is omitted. 

[0064] In this side light type surface light source equipment 40, a reflector 41 becomes with the 
film which has the elasticity which deposited silver with a high reflection factor, and the outgoing 
radiation side side edge section is stuck on the prism side of the prism sheet 13 which projects 
in a light source side from the plane of incidence T of the light-scattering transparent material 
1 5 by the double-sided tape 42, and it is held. Moreover, a reflector 41 is bent so that a curved 
surface may be drawn along the inside side of a frame 12, it is held at a frame 12, and is made as 
[ pinch / the edge by the side of a slant face / on the outside of the reflective sheet 31 / with a 
frame 12 and the reflective sheet 31 ]. 

[0065] Thereby, the outgoing radiation side side edge section is held so that it may run against 
the top edge E of the light-scattering transparent material 15, and the reflector 41 is made as 
[ shade / this top edge E ]. Thereby with side light type surface light source equipment 40, it is 
made as [ prevent / certainly / generating of the bright line / even when the top edge E is 
shaded and the position of prism sheet 13 grade displaces by dispersion at the time of an 
assembly, dispersion of maintenance work, etc. / with the prism sheet 13 which projects from a 
plane-of-incidence side, and this reflector 18, ]. In addition, about the bottom edge E f it is made 
as [ cover / the bright line / by the frame 12 ]. 

[0066] On the other hand, the frame 12 is made the outgoing radiation side side as [ form / the 
shading processing side 43 / in the portion which overlaps the light-scattering transparent 
material 15 ]. This shading processing side 43 adheres alternatively, and gray ink is formed, it 
shades the lighting light by which outgoing radiation is carried out toward a frame 12 from the 



prism sheet 13, and is made here as [ avoid / effectively / the brightness nonuniformity which 
this lighting light reflects irregularly on the light-scattering transparent material 15 side, and is, 
generated ]. 

[0067] That is, in this kind of frame 12, in order to carry out injection molding of the resin 
material, to be formed and to aim at a deployment of lighting light, it is mad as [ reflect / an 
incident light / irregularly ]. By this, an outgoing radiation side side, in the portion which the 
light-scattering transparent material 15 and a frame 12 overlap, when it is begun to illuminate 
the lighting light which penetrated the prism sheet 13 and does not process at all, the lighting 
light reflected irregularly by the frame 12 will return to the interior of the light-scattering 
transparent material 15 through the prism sheet 13, and will be observed as brightness 
nonuniformity. 

[0068] Moreover, there is also a component reflected by the prism side of the prism sheet 13 
and the outgoing radiation side of the light-scattering transparent material 15 in the inside of the 
lighting light reflected irregularly by the frame 12, and these components will also be observed as 
brightness nonuniformity. Thereby, with the form of this operation, the lighting light by which 
outgoing radiation is carried out toward a frame 12 from the prism sheet 13 in the shading 
processing side 43 is shaded, and it is made as [ avoid / effectively / the brightness 
nonuniformity which this lighting light reflects irregularly on the light-scattering transparent 
material 15 side, and is generated ]. By furthermore performing this shading processing in gray 
ink at this time, it is not conspicuous, the image of this shading processing side 43 observed 
from an outgoing radiation side through a slant face is carried out, and the brightness 
nonuniformity by this shading processing side 43 is avoided effectively. 

[0069] According to the composition shown in drawing 1 1 , by shading the top edge E, generating 
of the bright line can be prevented by dispersion at the time of an assembly, dispersion of 
maintenance work, etc., and, thereby, brightness nonuniformity can be certainly avoided with the 
prism sheet 13 which projects from a plane-of-incidence side, and a reflector 18. 
[0070] (5) Gestalt drawing 12 of the 5th operation is the cross section showing the side light 
type surface light source equipment concerning the gestalt of the 5th operation. This side light 
type surface light source equipment 50 is replaced with the light-scattering transparent material 
1 5 in the composition of the side light type surface light source equipment 40 concerning the 
gestalt of the 4th operation of a ****, and the light-scattering transparent material 21 which 
shaded the plane-of-incidence side vertical edge E in ink 22 is applied. 

[0071] While shading the edge E of the light-scattering transparent material 21 with the prism 
sheet 13 which projects from plane of incidence according to the composition shown in drawing 
12 . ink 22 is adhered collectively and, in addition to the gestalt of the 3rd and the 4th operation, 
brightness nonuniformity can be certainly prevented further much more by dashing a reflector 41 
further and shading Edge E. 

[0072] (6) it is the gestalt of other operations — with the gestalt of above-mentioned operation, 
when shading an edge with the ink and the reflector which were made to project a prism sheet, 
and shaded the edge, and adhered to the edge in addition to this, you may combine this invention 
with the case where arrange the shading member of not only this but exclusive use, and an edge 
is shaded etc. 

[0073] Furthermore, with the gestalt of above-mentioned operation, although the case where th 
prism sheet which formed the prism side in one side as optical control-section material was 
applied was described, this invention is widely applicable also about the prism sheet which 
formed the prism side not only in this but in both sides. 

[0074] Moreover, although the gestalt of above-mentioned operation described the case where 
the plane of incidence of lighting light was formed in a split face, by mat side processing, this 
invention can apply various split-face means forming widely, when forming in a split face by th 
blast processing not only by this but the sandpaper, and chemical etching processing. Moreover, 
you may diffuse the lighting light which charges of optical dispersing agent, such as white ink, are 
made to adhere to plane of incidence, or arranges a diffusion sheet etc., and carries out 
incidence from plane of incidence, in addition, split-face-ized processing of plane of incidence 
can also apply this invention without split-face — ization-processing plane of incidence, if it is the 



thing of specification by which until permission of the brightness nonuniformity which it is not 
necessarily needed and is generated near the plane of incidence is carried out to some extent 
[0075] It is still more widely applicable to the side light type surface light source equipment using 
the light guide plate which has inclination outgoing radiation nature including what this invention 
consists of so that it may have inclination outgoing radiation nature by processing predetermined 
not only in this but a monotonous configuration being performed although the case where the 
light-scattering transparent material which becomes with a light guide plate was formed in a 
cross-section wedge configuration with the gestalt of above-mentioned operation was described. 

[0076] Moreover, although the gestalt of above-mentioned operation described the case where 
incidence of the lighting light was carried out from an end side, this invention is widely, applicable 
not pnly to this but the side light type surface light source equipment of composition of carrying 
out incidence of the lighting light from other end faces collectively. 

[0077] Moreover, although the gestalt of above-mentioned operation described the case where 
this invention was applied to the side light type surface light source equipment which applied the 
light-scattering transparent material to the light guide plate, this invention is widely applicable to 
the various side light type surface light source equipments using the light guide plate which has 
not only this but inclination outgoing radiation nature. 

[0078] Furthermore, with the gestalt of above-mentioned operation, although the case where 
this invention was applied to the surface light source equipment of a liquid crystal display was 
described, this invention is widely applicable to side light type surface light source equipments, 
such as not only this but various lighting devices, display, etc. 
[0079] 

[Effect of the Invention] As mentioned above, according to this invention, in the side light type 
surface light source equipment which has inclination outgoing radiation nature, generating of the 
bright line with the edge of the end face of plate-like part material can be effectively avoided by 
arranging optical control-section material so that a nose of cam may project from the light 
source side edge side of plate-like part material, and thereby, the brightness nonuniformity by 
this bright line can be avoided effectively. 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the side light type surface light source equipment 
concerning the gestalt of operation of the 1st of this invention. 

[Drawing 2] It is the characteristic curve sheet with which explanation of operation of the sid 
light type surface light source equipment of drawing 1 is presented. 

[Drawing 3] It is the cross section with which explanation of processing of the edge of the light- 
scattering transparent material in the side light type surface light source equipment of drawing 1 
is presented. 

[Drawing 4] It is the cross section with which explanation in the state where the prism sheet 13 
jumped out greatly corresponding to drawing 3 is presented. 

[Drawing 5] It is the characteristic curve sheet showing the intensity level at the time of carrying 
out adjustable [ of the position of the prism sheet 13 ]. 

[Drawing 6] It is the characteristic curve sheet in which projecting corresponding to drawing 5 f 
making an amount into a parameter, and showing the grade of brightness nonuniformity. 
[Drawing 7] It is the cross section showing the side light type surface light source equipment 
concerning the gestalt of operation of the 2nd of this invention. 

[Drawing 8] It is the cross section with which explanation of the shading processing side of 
drawing 7 is presented. 

[Drawing 9] It is the cross section showing the side light type surface light source equipment 
concerning the gestalt of operation of the 3rd of this invention. 

[Drawing 101 It is the plan showing the reflective sheet in the side light type surface light sourc 
equipment of drawing 9 . 

[Drawing 11] It is the cross section showing the side light type surface light source equipment 
concerning the gestalt of operation of the 4th of this invention. 

[Drawing 12] It is the cross section showing the side light type surface light source equipment 
concerning the gestalt of operation of the 5th of this invention. 

[Drawing 13] It is the decomposition perspective diagram showing conventional side light type 
surface light source equipment 

[Drawing 14] It is the cross section in which taking the side light type surface light source 
equipment of drawing 13 by the A-A cross section, and showing it 
[Description of Notations] 

1,10, 20, 30, 40, 50 Side light type surface light source equipment 
2, 15,21 Light-scattering transparent material 

4 14 Reflective sheet 

5 13 Prism sheet 

6 [ ] Fluorescent Lamp 
7, 18, 23, 41 Reflector 
19[]Ink 

E [ ] an edge 

T [ ] plane of incidence 
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EI 1 tt. aMfiW©*! ©HJt©»fRK:«SiM'- F 7-f h 
S®ftz!i?g«£, HI 4K»*.LTtt*bTwr»fifiH 

d©-y--f K5-f hSBftMRSB-l OfcfcHT 
tt, 71/-A 1 2KJ;9 1 £«oT\ C©7 

U-Al 2fc«kt)3t«l»««tLT©^ , UXA^-H' 

3 , K»s>- m 4 , ytmimytte 1 5 

[0 0 2 1] -Tfctoft 7 U-A 1 2 tt, »tiiJSfc*KJ: 0 

•fan=i©*«fc»jasn, tuMiBMnfltcuoft^pr 

my—fl 7klA0U 71/^^—1 8 ©'UMttiBflflttte 
fiift-fS. CCT'J7H^- 1 8tt, £***©!*»• 

**»Lfc*tt**-r*7-f ;wAT4*,. «t t> 7 

U-Al 2tt. CCU7l/*^-l 8 ©flH£€*<Hfc:ft 
fflUT. £3£?>:76©flB&BtrJ:3lC. AMBiCift . 

5, Stt^—hl 4*C©iJ7L'jr4r—l 8 
[0 0'2 2] Kits*— hi 4tt, U7U*^— 1 8<hH 

R»*©*n«fe*»ufc7-f ;uAT«fiE^n, 

WUTgb, BBW3tt©»lffl»*«:lflljir*Jk3»C*:*n 

[0 0 2 3] Ettic»LTW>fc«fcLT©3ttfH5L*3tt# 
1 5tt. tfUjl^M^iMJl — h (PMMA) 

.— «CJBA»«S*lTKlB*ffl»«lC»J«Sn*. C© 

ftftSUSfttt 1 5 tt, AWffi Tri«ft 18518116 £i#^>«fc 5 

tTy hBjaaicio— tt£Br£©&s©'?y (-> 

[0 0 2 4] r&toft d ©■©■!*■< H7-f hfflffi3tt*Sf 

■©BRW3em#t©»*wa:«att. AWSTiOASt 

m$ni.dt(cJ;S. C©**W3!i:JStaK:»LT> A3* 
BSTJ:'i3XW"r*JHW3tttt. 3tt«SL»3tt» 1 5 ©rt»K 

■*«r»T*a*n«"b©©, mw®»c^LTAW^©^# 

3fctt* AWBT^^ffitc^fiKUfcS^v A*f®=k0®3r 
(A) SIX (B) ) . 

[0 0 2 5] jmcWL/TXy^EJtbAW-rsiaWJt 
J4. Ui»iifk:»LTAWA©/h*!4j*»36«*<fefi» 



\ 



< 4 

5 

5. cnfc£DxyS>EJ:OA#Ufc!lBW*ttt, #<© 
J*»j&«lt»UH*iB. XliEWS'-hflHFSiiDttJItU 
» * J*##3e*ft WJtttt 1 5 (D^gE^effi Kit 

a^TWia^s^ftaiJcftT-r^A'sKja:* (B2 

(b) si; (C) ) . arsKciatsattoxySJEj: 

[0 0 2 6] C*i(cJ:ij;i©||«©»t8©J:SK.. Alt . 
ffiTSraSK^-rS^tT, ffiStffiKttbTAItA© 
/.hS&:j£3-*tJf*-rsJ:3tC. AWffiTJ; 0 A«fT-5fig 

l""W©tt^«* <&£?£©§&#) fc"3V»T, Jf£l"W 

[ o o 2 7 ] t. z *>&z (omomm^w-^ns. u^;u<k 

X (CiS-rf w- s d t L lr». 
[0 0 2 8] COfc*C©StflS©»ttfc*^Ttt. tU#t 

JfcLT, lyyEi#^5<B4>ft^J:5 izL> Ztl 

Bit*. *3t»IB«XyS?EKOV»Ttt7U— Al 2 
©HJHififcfiSwi (>t«a»3t#l 5©AStSJ;0*«) 
2 [mm] mm) £3fe#t::5l#U utile J: Da- if- 40 

Tfct, 1 2fc«k9Blr»»f .fcSK*"*. 

[0 0 2 9] T«tto"6H3K:,'^'JXA5'-M 3 ©^ 
ft7>7 p 6{i£ffi*LT8fiE£<fc9*-rJ;5K:. £©-tf- 

•r K^-r hssftzsgei ok:*v»t. yuxA->-i- 

1 3tt, A»iBTJ:DJtai«fc, WStflQO. 2 Cm 
m] (HUC*^TIE#W2CJ:«3wT) JHl^ffi , «"«t3 
lcB2«$n, Cl©^^{BiJ©iasffiK-f 1 9*«ftfSn 
S£3£tt3nTtr>5. Clftfc«J:0:AlXA5'-M 3 
tt, tt»T«fJ: i 5fc. «J7U^^— 1 8KJ:5EW* 50 
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nTXy v»CAIt1-3HfS9tf££jg3teU £©JIWBtlC«fc 
*Xy5?E©9i*lr>ff**»Ui»iii«fct)««snTA*l» 

a©3B**#a!iicii»-r*. 

[0 0 3 0] Jfcfc. *fcW«©Sj|iiifc-r 1 9HfcckO 

■t>©T?tttt<, 0>J*JiVJXA>'-h 1 3©JV3tf!tV> 
fe©*fl|l»*«*Ctt.. H©*'3fcaBttS#£E11U&:' 

<t%>, *ffl±+»ft«HT?w«©***EHir*;:t 

©fctt. £©*»©»*©«£ 5 Ic:/') XA 5/- M 3© 
3tK«SBiBfc-f 1 9 *tt3**li-««©aBfcaW*E' 

[0 0 3 1] t^TdWJcStc^'JXA^-h l 3£ 
AI*HT±D3fc««K*EHiiLTE«"i-*£. PUlCS* 
. Ti'5fC, ^yXAEcfcO^y XAv— M 3fcAStL 
fclSWfc**. yjXAv— h 1 3©UI*ffi«TRi»4ll 
T» X«U7U^^-1 8{C<fcOSSt^tlT. lyyl: 

®CJ:0']3tf bTXyS?KAItTSJifc#*>S8±T*. d 
©J:3fc:/U-XAffi*^LT#K&»*Kttl 5 KAWf 
^^BJ3ttt> AWWT.tOftttlfS^'UXAiBOBfWK 
ttJ&UTitfcU Xy5>iE«©#J6T*Hi*ttff*«#« . 

[0 0 3 2] ^{C«fcO^-TJ:3t^ d©«fc-3ft/$# 
(^T7 p UXAffi«fct)lHlt)2 h tJ^HJ^tii¥^) tt, ffilt 

x**WiE»©ia»Bffioia«#*n*j:tfca:*. n 

tiCJ:t)^'JXA'>-h 13©g6UHifejft»3fcit*"r*' 

i, ASt®jSfil©)!SSU'^;i/75ili±L, SJoTJSgA^ 

[0033] AitjBM^&©i«aeu^a%it*&B5' 

tC^-r«k5tC. AStST.fcigyuXAi'- hi 3©ag® 
*0..2 [mm] 9l-3&a£>fctttt (B*M 1 fcj; 5^ 
1") . . AStffiTfc^UXAS'— h 1 3C®M- 
fctfffi (E*M2fcJ:03Rr) > AitffiTJ; 0 yj XA 
h 1 3 ©*©£ 0 . 2 (mm) 3§£iiSi£fctt& (IB 
^■M 3 J; 0 ST) tS:Jt«-rn«, AltSaT.tO^'J 

XAv-hi 3&&mts^Tmm&5W{&®2n%zt 

[0 0 3 4] CinfcW UT0 6 JC^-TipJC, d©^ffl 
fi©/^^-^(CLT]S^©ifiiS:iffl^Lfctd5. mm 
M0. 2 [mm] $r*-t>»CLT. 3§ffi»7!>**!:*:l,T ! b, 

[0 0 3 5] CtHC«fcOJ:©*Jt©»J8T?tt. ir/E 

^»Cck-5»SA7S: : fi-^ICle!jg-r-5«fc5K, ^UXA«> 
-h 1 3©^tti*£ii30. 2 [mm] KtS:5£-r& < £ ^ (C 

[0 0 3 6] S6CIl©*16©Jg|8K:fe^T. <>?1 



7 

■rfcfc , 5c:©-f 1 9 tixific-f >i7<&iiffl-r-g> 

t, Zl©^ 1 9tAWr^SiBJ7t*W>^ 1 9K«fc 
•>-h©$!s!B£j&ftbT, <>i?19 Zttmisfz^tiZ 

[0 0 3 7] eu:©*wsic*v»T, myt?>76frz>*t- 
BBsnfci^ti (@i) , rate* x\tV7U?#- 

18TS».Shfc«. A»lBTJ:03t«ai»3tt#1.6 0 

ABA)Wli*l:fiTU tH»Bfc*#UT«SJMSKT©J* 

[0 0 3 8] ^CD«fc5lCLT^7>X6^ei#ai$n 

3t, £©Xl)XA->-h 1 3©3S®K:#*Lfc'f 
1 9 KiOiS^Sn. U7l^*— 1 8fiJKKI*£*l.* 
(@2S^03) . cnt<tOXy^E©»€**fl-SS»C 30 

[0 0 3 9] ifcCOtno^'JXAi'-H 3©^ 
a*3&«3ttta»3t#l SCAttffitiiOttO. 2 Cm 
m) (ClSMk34VCfr>«;i&lC£D. ^'JXA->-hl3 
oyjXA"fflJ:03t«a»3t#i 5OUJ»fflK:il0atr 40 

XA->- h 1 3 *£ffl3/frfc'C:fcK:.J:SAHBHEff©J* 
fl^^;p©Jt*a«*ra*fclEl*Sft* (H4) . 

[0 0 4 0] $ <=>K:X , JXA->--M 3 ©*»©«>£* 
afe©K>£ 1 9 tCcfcDUffiUfcCil-iO, CCOfifi 
-f 1 9 fc* 0 SflH3fc#«aKlt*nT, -f 1 9 

mmznz. so 
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[0 0 4 1] «±©*|]Bfcfc ±ft«, AWB<k D XA 

7 uxa->- h 1 3 z&mzmmLT 

XyS^Sa* 1 *"*!!^ - ?**. ~n(C<k9 ~©Xy v 
©«*#ffi#mJ:0S*aftTfc3ii*©JB£*#a*K: 
Bait** Jit C©JM*lcJ:SJl*A5fctf»K: 

[0 0 4 2] SfcH©£*C©:7 r UX2»5'- hi 3©* 

X y 5? £ MX L T Wi&S ©56 £ (C EMf * H i **T 

#*. $6.tj:©yjXA->-M 3©^m«$7t«Jta 

*3t#l 5©X*fffi«fcDI9 0. 2 (mm) (Clg^Lfcd 
t C«k 0 , ^ 'J XAffi*^ 6 El D atrfTOfclCckSjSS&A 
^©f&^ttfJttCEiaTfcClfcaiT**. . 

[0 0 4 3] (2) £2©&lt©J*fl!l 

@7tt, Bl&ttJtLT£2©.£]|ro»ftlcff«iMK 
7-f hSB3fciKSS£jK-t0rBBT?**. fcSSCW-iM 
K 7-f jUSS 2 0 iCfcHT. 0 1 (Ct?ViT±jfi 

[0 0 4 4] hfflB3tt«««2 0 fc*' 

V>T. 3tt1»a»3tt# 2 1 tt» ^HlGtcJ;DS£±LT^-r 
J:5tC> *J#BT©JtTXy5?Elca0l£*ft£:l/T©-f 

ciy/En a««i;inn ft$¥fR^o. 05 

[mm) iSCDiStftotfet). <>?2 2tt, d© 
ftB±K-f >^M©*«T?ft»-r*. 7S^^©'f>^© 
tt*$agl4. «tt«MlK:-f>**:B#Lfc*. 3t&a& 

«kD#«a*HI£#2 114. C©X7S?EIC. j^ttfC. & 
*T^SJfc»«-C-f >*2 2£##L, IyJ>Ei0A 
Wr*aBW**C©-f >^ 2 2tcJ:0X%r«J:^(ca: 

[0 0 4 5] HC-p2l©a[3tt«©-f >^ 2 2«. Rg^3t 

fc*#LTEi**©*^efi©<>*ifl*afl4*ia. cm 
ys?E©aiw3it*3tti[«R:R"rj:5k:»j«*n. '*©» 

[0 0 4 6] Z\n\Z&9Z0)$*fa<oj&m-?\t. A!JB© 
B«&<£^-r*e:<t^<, XyS?*at3ttbTXyS?©» 
££#3&CHJ&U *©»I»983ttftJa*A<3t«a»* 
# 2 ltCAWUTWSA7^#SStClHia!-r«C:t75i-C§ 

(r«fc0. -tffl«-«SEt5ifflUT»tt©tt6^*»t>*» 
t iaa-t « c: t 36»t # * <fc -5 1 & $ nx t»s „ 

[0 0 4 7] S&fc±ttXy5>EK±*JHtK::3^T 
14. »3t7>y6©3SJlftff!l»K:*t>TjEKyUXA 
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ftittiBfc, AWrt^iJ XA->- h 1 3 C 
[0 0 4 8] IlftlC»LT"F«XyS*CjfeV»Tti. I» 

2©fflltiij«fc**<liaUT, Jtttfca 10 

&£ftTt^-5. 
[0 0 4 9] $ etC08 tr^-f.t'SfC. ClCDtM F^-f 
h§SH3fcWK«2 OlC*V»T, U7Ui7^-2 3tt, 7 
UXA->- h 1 3 t«ft0-&5 AWB««k«K*Jtffl« 

[0 0 5 0] -r^to-feCroaO'J^U^^— 2 3(C:fcU 
"Ctt. MW<D«— Xtt2 3 a£&JREttK2 3 b. fl 20 
M2 3 c SMIlTMSns^ iCJ:?), ^-X 
1*2 3 a©rtg&K:, ^-^2 3aSO ; y i JXAi'-h 

fclHWJto^^UXAS/- h 1 Z&VfflmM?tft-2 1 fc 

Xt*-T». cftizJ:DiM H?^ffliG3tiK£S2 o& 

iSHTtt. J***2 3 a©l*|g|5. ^-X*f 2 3 aRtf 

£. 

[0 0 5 1] Clftfc£0J:©|Mi©»B-ett. &7fc©3 30 
B5 2 4fcJ:»3i:n60Ra913ttt*3i|6bT. *tt2 3 
a©F«3gB. ^— X*T2 3 a&tf:/UXA->— M 3©^ 

ffi2 4 ©&£§£&£:< LT, £ ©ilTfc&S® 2 4 J; 

[0 0 5 2] S&fc£.©^;8£<0JBffifc:i3VvT, U^l^ 
*-2 3satpjffi5=— y 1 7tt, WI*Iifl©J|ffilCjR& 
©-f >**f*»bTjB3fc«2 5 ft. £©Sss®© 40 

*. T3ftt)-&U7U^^-2 3®rtffllcAi*"r*JIHW3tt 
©55 — SBte, X#2 3 afcJ:0*l:tta*lT«IBIfJ: 

DifftTtijSt£ft-5. *^'j7Pi7^-2 3RlffiIf 

**3fc*as*rt"«. ihtiOEtisma, aswu 
.UTmatsnsjitcj;?), 2 i©ta 

Kfc*. £ftfc«kOc:©*;K©#lBTtt. Hfe©-f>^ 50 
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\z£vz.ftz> © nsres* Lxnmi* 7 **3ttfciEiar 

[0 0 5 3] H7lCw-r*j«tJ:ntf. 7'JXA->-h* 

[0 0 5 4] (3) £3<Z>&ttti!>JMi 
B9f2, H7i»JtUT*3©*li©»»K:**-y--f K 

y-f hSffi^l!SSB3'0tC43^T«. £*t->- h s'lC 
J:0, *HH*»6«ti*BHfH3tfe3tt«a»3t#2 

[0 0 5 5] ?ttt>%Bl 0fc*-r«fc3fc, Ettv-h 
3 lte, ->— >#©IEEMgBI*Tft-5. Kt**©i6H« 

£ 6 fCE#t->- h 3 1 tt. 3MKa*3ft*2 1©H 

7t«a^«3 2j6«»jEfc£ft*J:3Kfc*ftTt»*. 
[0 0 5 6] CCTiO^«a«*3 2tt, ^5S<fc 0 F*9 

*a»aui an*, cnti- 

•JIM h91B%fl(&a3 0T?lt SSK-Rilf 

ft A 7 £ & «f * J: 5 tc $ ft T H -5 . 

[00 57] -r&fe-&3te«a*3e#2 iodmaubs, ±t 

©Xy v^C^Tfe. X»Mffl©Xyi?4:B«.lc. 

j:»)«*aftTai»iifK:>«»3jJ584r*. zLvmmt* 

x?5?J;9m»UfcJ!MB3tt«>3 5, Bt*AK±Oj«»36* 
^®S^tiil*ST^ 0 jg LSfttaft-5@fC»3feT'5 
tC«tO. >t«a*3W2 l©JpaT?***Ky^Tilt) 
jgt%*1-S. £#tv—h3 ltt. ilffll®fc^-r*3te 
MtaiRWS 2 CJ;D,' :oiy 0 {B*rt-6IHfl3fc* 

Xy5?©»#fem»HJ:0JiTBfiCfcft< 
L. HftCJ:»))ietta»Jtff2 l©W«iBK:»-3T5!* 

[0 0 5 8] CftC»LTA»ffi*affifl:L, SAcAl^f 
BB±T©X-y5?«:jg3tUTt). x^izHi^ytomWl^K 

j&-rs7tts[a®«3 2K±owM3tsaswb. c:©a 
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[0 0 5 9] A#ttC3ttR9.<IM3 2te, Hft!iiiC&J& 

»©, ttM#>5©Ett£l2ft«l/MIAR 1 tC^OJ^tK 
'Sn. cnfc«k 03fc*a*3£# 2 1 ©«»£#* LT. 

Jc«fc 0 C©W«BBR:»j6:"r4«»COV»T, Tt&affi^ 

3 211 &S*'hRft®«lCJ:gSjA;*n, 

B«lcJ: DBB3tefcIEItUTJ««3tt©fflflI»*©teT .10 

«K*l>T, 3£tttaiH4K3 2tt. A»ffi©«MM:?> 1 5 
(mm] 8«©*fc"e»ri&*ft. uCAWffiWet^SI 

co o6o] $ 6icrottr^a3Hc±os-r«J:3»c. 

3t*SL«l« 3 2 tt, fttt©ift 1/5-1/3 ©figl&KlO 
V»Ttt, JtJKttttO'f >i7€r^:ffifcEPBiJbTiSS^l 0 

0 [X] te,kD»ritStt*©fc:**U dtiiOi*i(Wtct) 
l»Ttt. tBlfWJ:0«8UH»fr**3T;fcft*L»tt©* 20 

<-?z>\z-o%z.<nWS&\ 0 o (%) ©«#te. 

5B9§ft rt< Afcf-f £ ®*£ -5 . 
[0 0 6 1] CintCiO CW^iF£«^Sl«c43ViT, 

JgjjfcStl, C©*lfa«ttJ&ffiJ;9?iiB3nT:fc5«&A 

[0 0 6 2] H9fciS-r*J«»CJ:*ltf. I2©^lCf 30 
^©flf/fcKfiDAT. 5§>h>- h 3 1 £3MRa«*3 2 *' 

T. ffl»3fc©a<fc*Gl.fc-J-*;r£j&*T£*. 
[0 0 6 3] (4) SfS4©*SS©J£& 

01 1«. ^©USSO^lCfi^lM K^-f hSffift 

ttLTSU SttLfct»9JI:tfirigr«. 

[0 0 6 4] HOtM t«7-f hSffiftzIgIfi4 0fc*V» 40 
T. U7U^^ — 4 1»4, E»*5©i«V»«ft**bfc# 
1±*#-r^7^;i/^T?iO, tttHMBtt* 1 5 ©AWE 
T«fc07tz!IfllfCS§tti-r«>y , JXA->-h 1 3©7*'JXA 
UttffiftfliaSjfttMffi?— ^"4 2{C.fc(pft5?)(*lte. 

nx«j#£n5. *^U7i^^^-4 itt, 71/-ai 

U— A 1 2 t«»Sft, fitf S'- h 3 1 ©ftttlc£fr>T 
*HB«©iBW**7 U-A 1 2 ZLZfRttzs- h 3 1 £ <fc 0 

[0 0 6 5] int.* D '"J7^j'-4 114, ttittSM 50 
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3t*a»3t#l 5©±«XyS?Efc£*3)fcS 

4ftTH5. tnCiOlf-f K5-f hSffi^iSSe4 0 

t?«, A#*®fl'j=fco^m-r4yjXA->-hi 3<t, c 

**£'J:?>7*'JXA5/-M 3#©ttB**ie{fcLfc*i& 
Tfc»»©«*S«*K:»JhTS*J:5IC!k;a?ftTV» 
■5. ft£TMx?2>ElC-2V>Ttt, ^47^12 

[0 0 6 6] ini:»LT7l/-A12H ttifttSM. 

ffi4 3tt..Kft©^>**BJ?tt»Cft*UT»J5!SSn, 
:7*UXA->-h 1 3J:07l/-A 1 2 (Cl4^?TUItd- 
n«S8^&j£3ttUT, C©»W*#3t«a#3tt*l 5 

«R:ak»bT»*r*»*A9**3ai!:ia»-i-*j:5 

[0 0 6 7] Tfc£>t>Z<Dm<Z>7l'— A 1 2 K:feV»T 

jBtssfcaic. At?ft£a£srr5<fc-5tcfc:$ttTu 

A 1 2ftfBtt9&38&C£l*TI£. yuXA->- h 1 
3Sa»UfcBW#fcJ:0HStHiS*U'fr&fflBLfc 
»^»£lctt, 7 U— A l 2 K J: rj asitsnfcgg^^ 

7*UXA->-M 3€ftlxT%tta*3Mti 5 (DftBlZ 
[0 0 6 8] £fc7l"— Al 2£J:9a5ai£ttSJ!RB 

%©3%ctt. yuxA->-h i 3©7 , uxAi. ytm. 
n&©j«#t>»iSA7£LTB*sn*;i£K:&*. c 

.ftfciO d©*M5©»BTW:. X3H&9S4 3 tc«fc 0^" 
UXAv— M 3^6 7U-A1 2 fCft^oTffl&Sft 

tcasw bTi£±-r-5)!¥SA 7 ttfaKiaar * <t 3 k 

D«*sn*n©«*iM&aBf4 z<K>$k*EtLtz.ts.< u 

t. £©aBttjaaw4 3KJ:*»«A9**»fc[attj- 

. 

[0 0 6 9] 01 1 tStftJCihtf. AW3nfi3±»P 
^tii-r-57' l JXA->-M 3t. "J7l/^^-l 8 tiZ 
±{MXy>?ES:ii7 l e , r«)il<i:(r«i;D, ifi*iT^ 
©«e>t?#. ^>?±>^ff«©tf5-3*»tJ:t>Tfe 
»*©»*SRF±-C#, ^niCctO, 5tj|(C»ffiA7* 

[0 0 7 0] (5) ^5©*SS©JgSI 

bi 2i*. ms (Dmffivwmiz&zy-^ k^-t hss^ 

KB 5 0 tt. ±3fi©!l4©*lfi©»ttfi:|R*-y-f K7-f 
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hffliB*fciKg«4 0©«j*K:*SVvr. ftHa#fc*15 

yt l fcat«a»3t* 2 i i)mm $ n-s . 

CO 0 7 1] 01 2fcS-r#WEfcJ:fttf, AWffiJ;05g 
fflf4^«JXA'>-M 3KJ:D3ttttai»5ttff2 1 ©x 

'S6C- | J7Wj'-4 1 tl6*STTXy^E*at3fJ- 

C0 0 7 2) (6) m<D^m<Dmm 10 

BtHttuftfcRs-r. «*.tf*«©«#8MJ*e«i/T 
[0073] ssfc±»©*M©#»Ttt. yttmmt 

[0074] *fc±ifi<DgiJS©^iiTtt, v«/ hssaa 

hAS. A:*Xy? i >if«iHlCJ:DaWfc#j* 
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